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Resume

The paper discusses the methodology for determining the dynamic coefficients of
the seismic resistance of superstructures of bridges, the most dangerous accelerogram
selection method for the ssuperstructures of bridges, the plotting of the curves of dynamic
coefficients taking into account specific calculation schemes, the determination of the
forces based on them and the comparison with the results obtained by the spectral theory,
as well as the critical analysis of the theories of seismic resistance.

The work presents the topics of modern seismic resistance theory, which are either
not studied at all, or its study is currently underway. The calculation of superstructures
and their constituent structures based on real earthquake records (for example,
accelerograms) gives a significantly higher magnitude of forces than the results obtained
using the spectral theory established by all existing normative documents.

The selection of required accelerograms (or their group) from the accelerograms
data bank is based on the identity of magnitudes - the magnitude of the accelerograms
found in the accelerograms data bank shall correspond to the magnitude of the
construction site, although this is not enough to select the most dangerous accelerogram
for the structure in question.

Taking into account the issues discussed in the work and their specificity, have
been selected such types of superstructures which have a wider use in bridge construction.
These are: reinforced concrete superstructures made of prestressed non-diaphragm beams,
composite steel and concrete beams superstructure of simple span and continuous span,
consisting of I-beams jointed with reinforced concrete deck slab.

According to the reporting scheme, all prestressed reinforced concrete
superstructures (length L=15, 18, 21, 24 and 33 m) and composite steel and concrete beam
superstructures (length L=42.6 and 63.6 m) are simple spans. The continuous span
composite steel and concrete beam (scheme [=42.0+63.0+42.0 m, 3x63.0 m and
63.0+2x84.0+63.0 m) systems are considered as well.

Through the reporting program SeismoSignal, vertical reaction spectra were
constructed for different categories of soils, which were compared with the vertical
spectra given in the normative documents of different countries (GEO, CHull, EN and
AASHTO). Based on the spectral theory, the forces in superstructures were determined
using the curves of vertical spectra given in various normative documents and obtained by
us.

The analysis of the calculation results included separate reinforced concrete
superstructures and separate composite steel and concrete beam superstructures
(differentiated for simple span and continuous span systems).

Due to the fact that the studies included calculations for superstructures based on
individually processed dynamic curves, the results of which had to be compared with the
results of calculations based on various normative documents (GEO, CHull, EN and
AASHTO), calculations on static and seismic loads were performed only for normative
values of dead loads (load unification method). Based on the fact that live loads have
different values in the normative documents of different countries, it would have an
adverse effect on the correct comparison and analysis of the seismic spectral curves during
the calculation, and the differences in the values of the forces in the superstructures
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would not only be influenced by the spectral curves, but also be affected by the live load
values. For the same purpose, I'=11.5 m was chosen as the dimension of traffic way of all
superstructures.

None of the valid normative documentation provides a method for selecting a
report record (in the form of a specific accelerogram) from the data bank of real
earthquake records, according to which the calculation performed ensures the generation
(development) of the greatest forces in a certain type of structures (including
superstructures of bridges), which is the primary task of calculating the seismic resistance
of the structures.

The basis of the currently widespread spectral theory of seismicity is the dynamics
coefficients of curves obtained on the basis of dynamic responses (accelerations) of a linear
oscillator. Accordingly, these curves are universal for all types of structures (regardless of
the calculation system, distribution of masses and stiffnesses) and if the frequency
spectrum of its own oscillations, its corresponding oscillation periods are determined
based on these curves, the coefficients of dynamism corresponding to the oscillation form
are easily determined.

The adequacy of the universality of these curves was doubted when earthquakes
occurred on superstructures, and the area of their distribution was determined on the
example of specific superstructures, and a methodology was developed for the class of
tasks that went out of this area, based on which it will be possible to obtain more accurate
results.

The work is based on the results of the implementation of specific tasks and the
corresponding analysis, based on which the limits of the spectral theory were determined,
and for the class of tasks that are beyond the limits of the operation, the appropriate
methodology was determined, which is a scientific novelty and will have practical
application. In addition, the processed recommendations and the received response
spectrum curves form the basis for the creation of national annexes in Eurocodes.
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05306850 Gbgz0l 39MHOMPOY;
ag - 3OMBEOL L5BFIMOTM 5BJ5EGDS;
Tg - b3gdBHEo sBJoM9d0l 39MHomEol 3ydozo Loool J39s
DO356M09;
T¢ - b39dBHOMo sBJo09gd0L 39H0M©OL FYEToz0 LoEoOL Bgws
DO35600;
Tp - 8608369cmdss, HMIwomsi 2obolsbrg®mgds 13gd@eol dwwdogo
39099 P0O0L ©95d300L LEBOZOMOL LLHYoLO;
S - 36bEHOL 3m95303096¢3)09;
N - 30@930L 36gd300L 3095030bgE0s.
BMYPOEIO M350 Mgod300L  B3gdGHGswMH IOHMEL od3b Fgdgao Lobg
(bob. 4):
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B9b. 4. MY35000 Bgogd3ool L3gdBH®OL BMMIs

Tg, Tc, Tp  3900m@©9dols s a0mbEol  3m9gx03096¢0L S 3603369cmdgdo,
Gmdmgdos 90hgMgb 693500 Mgodiool 1B39IGHOL, WBM30YIMWos  {MHBEHOL
A0390%9, MH™Agdoi 99odergds dm3gdwo ogmlb EN-q9oob g6Hmgbme @sbs@ondog.
099 9439960L 9O3690 IBIMMO 56 SMLGdMBL, 3sdob EN-do 693m39botMgdrcmos
mM0 Godob b3gdGHMowMo OOl godmygbgds (1-¢ro s 39-2 3H03gdo). v
dofiolidgMgdo,  OGMIWIdoE  2obs30MMdYdI6  LgoLdME®  Log®mbgl,  53sLMSD
99053060990 ool Jogbod s 90gds®gds Mg=5.5, 3580b 30wgdm 1-ero EHodols
139JBHOL, bMwm MY BJs30MHMEO FHowol Jogbo@ws bsgzwrgdos Mg=5.5, 35806
30090 99-2 Godob L3gdBHOL. ©930096JdMwo Y3500 Mool L3gd@®ol
3565993900l 36003690 mdgd0 dm3999os bHowgdol Losboo (1-¢ro GHodobsmgols
3b®o 4-do, beagnm d9-2 GHo3dobomzol sbMoen 5-30).

3b®oo 4
93396700 3mMH0BMOEHIMOHO M350 MYsgiool b3gdEHmol
1-¢gmo 3030L5m30l 35605993 Mgd0L 36033690 Mdgdo
396¢oL Godo S T ({0) Te (§9) Tp (§)
A 1.0 0.15 0.4 2.0
B 1.2 0.15 0.5 .0
C 1.15 0.20 0.6 2.0
D 1.35 0.20 0.8 2.0
E 1.4 0.15 0.5 2.0
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(5%-0560 dogng30L 30958303096G0M) IMEgdmEos bob. 5-Bg.
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e——fFN-Tip1B
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3OYBGOL Hoso S Tp (§0) Te (§9) Tp (§9)
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B 1.35 0.05 0.25 1.2
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3960GH035MH0 M990 Mgod3ool 13gdBHMo Homdmagbowos M93500
095d300L  Swe(T) ULobom, MH@Igeog  goblsdegemwos  d3gdmom  ImEgdwmwo
3990mbobM9d900L Lygdz9wHy:

Sye(T) =avg-[1+%-(n-3.0—1)],m30<T<TB

Sve(T) = a5 1-3.0,0 Te< T < Tc

Sve(T) = ayg 1-3.0 [2], oy Te < T< T

Sve(T) = ayg 130 [532], o0y To < T< 450
Bo53: Sye(T) - 39MGH039MMHO M350 Mgogd30oL L3gdEHE0;

T - §63x030, 9600 9306998 9d0L  bsGolbol dJmbg  LoliEgdol
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BO35600;
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6933960900 39ME035¢M0 M350 Mgsdzool 13gdGMmoL
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U39dBHMOL  4o9mygbgdsll  M9g39o  MgoJaool  L3gdBH®olb  dodsdo  (89dpymddo
,B00696M00m  B3gdBH®0”).  sbodbmmo  FgdoMgds bmGmEogwads  Ji3930L q
3095303096¢ 0L 39d39Mmd00m.

J3930L q 3m9803096GH0 §oMBMoAgbl mMo LobEgdoo (3MmblYM35G0Eo s
©ob03sGoEmOo LolLEHdgdom) Fogdwo bgobd Mo dorgdol FBoMmEMBdLL. MO
LGHooob  dgdmbgzgzsdo, MMEILSE OLO3SE0S  JOMZoeoLobgdmeos  5%-0560
0obBHo Jowgz0m oM 98 FgoOMPOLY (29563560900l gods®EH039d0l doBbom)
3MBLEAHOJ30900L  dmgdbormdols (©53gmmdol)  3aslosh  2s9mdobsty,
bbgoolibgs dobogrolbs s 3MbLlEMm™MJEomeo LobEgdgdol asmgzscroliiobgdoo EN
1998-0b Lbgoolibgs bofoedo dmEgdmeos Ji3930L q 3M9303096GOL 3603369 mdgdO.
J3o30L  q  3M9803096GH0L  36033bgemds  MOMMAMbIMMO 05O gdGO0M
390d9ds 0gml goblibgs3zgdmero, 0dgs dmdbowmdgdo Mbs 0yml 9Mm0I0y039
6039 3035600 qd0m.

J3930L  3m95303096GH0L  gom3zseolfobgdom  LgoLdMHo  Bgdmddggdol
3OH0DMbE Mo dygbgargdolomzol Si(T) Lssbas®odm L3gdd®o gobolsbzmgds
9390m 939890 25dMbobegdgdol Logwydzgwby:

Sd(T)=ag-S-[§+%'(%—E)],mQO<T<TB

Sd(T)=ag'S'%5,m{jTB<T<TC
Sd(T)=ag-S-%5-[TT—C > B-ag 00 Tc< T<To

Tc'Tp
T2

Sa(T) = ag-S- 22+ |202] = B-ag, oy To < T < 43
Los3: Sq(T) - 3mMH0BMbEHOO Losbgo®odm 13gdEHMos;

T - §6xg030, 96D 0930698 9doL  bsGolbol dJmbg  LoliEgdol

0530680 bg30l 39MHOMPOY;

ag - 3OMBEOL L5BYIMOTM 5BJ5EGDS;

Tg - UB39dAHOMEo sBdo6gdol  3gMomol dmdogo Loool J3gws
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Te - U39dBHOmMEo sBdotgdol 3g9Momol dmdogzo LBoool By
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Tp - 9600369mdos, MHMIoms3 gobolsbmz®gds L3gd@®ol  dmdogzo
39055 P0900L 95d300L LEBOZOMOL LLHYoLO;

S - 260996@0L 395803095 E0;
q - J3030L 39803069H0;
B - J39005 BE356MH0L 3095303096300 3MOHODMOEEIMGHO JodsHMEgdol
LosbgIMOTM 13gdEHEOLIMZ0L.
GO39 439969080  godmboggbgdgero  B-U 360d3bgermds  Fgodengds

dm39dmo  ogmb goOmgbme sbshmdo.  B-U M93mIgbgdmEo 3603369 Mds
995009960 0.2.
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033905 1.0+1.5 gsMagddo (396l 2006990:08909080 30090m, ®Md q =1.0) [8].
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Goamm3 gb bgds @390  Mgodiool  13gd@BHegdol  dgdombggzsdo.
3O0DBMbEImMMH0  BosbasModm  13gdBHMoL 356589 BHMgdo  dmEgdmwos  1-¢gwo
A030bomzol 3bMow 4-do, bmem 99-2 GHodolomzol bMogr 5-80, GMIWwgdoE
035¢0L{obgd96 bbgoalibzs aMvb@Egdl dglisdsdolio 3s6599EHEMYd0.

I-amo Go3ob dgbsdsdolo 3mGmOBMOEEIMGOO Losbys®odm L3gd@®o (5%-0sbo

dog30L 395303096G0m) Bm399v0s bab. 8-By.
A

Sq 35

———EN-Tip1A

e——EN-Tip 1 B

e——fEN-Tip1C

e EN-Tip 1 D
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30930l 39830330963 0m) M 39dw9os Bob. 9-Dby.

LIJIMMIIVML BIIBNITMN 50
J6N3oMLNGIGN
1922 BONOE



e EN-Tip 2 A
=——EN-Tip 2 B
e EN-Tip 2 C
—EN-Tip 2 D
EN-Tip2E
¥
0 1 2 3 4 T (68)

B65b. 9. 3g-2 BH0o30b Lssbs®odm L3gdB®mo

396030350 LsbYIM0TM B3gdE MO 8000 DS 3MMHODMBESTMOO LosbgsMOdM
139dBHM0L  LoggmdzgDdy, sBLMSBSZg FMMBGHOL  3mg80E0gbEOL  I60I369W MBS
S=1.0, ®50356 3903035 Mm0 13gdBHM0 OMbEOL FH03BY IMIOEIOVIEO 5O
560b, Bb3s 356159930930 30 F00Mgds BOOWO 6-©sb, 0lig MMM 39O G030
95d300L B39gBHMOL 35605993 M9d0.

396030350960 bsbgomodm L3gJBMmo 1-eo s 2-wo G039doLom3z0L (5%-0sbo
do930L 3095303096G0L 49035¢0obfiobgd0m) ImEgdraros bob. 10-by.
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Svd
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16

14

12
1 EN-Tip 1

o] | 1
oa TAN
il I S

0 T T ' —>
0 1 2 3 4 5 T (§9)

EN-Tip 2

B65b. 10. 3960E035¢0wgMH0 Losbys®odm b3gdE®o 1-emo s 3g-2 Godol dofjolidgMgdolsmgols

MY39Q0 PSP P0JOOL Mgodi300L L3gdBH®0 Spe(T) dgodengds doz00mm
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T 12
Spe(T) = So(D) - ||

B 398mbobMgds 98m0oygbgds GBg30L 0ligo 39MHOMEYdOLIM30L, MMEILYE
T<4.0 0. o Gbgzol 3gMompo T>4.0 (9, Fgbodegdgwro bEgds Y350
39009520 900L 139dBHMOL WROM LEWWYMBOWSE FoBLSDBOIGS.

693500 9bJ96M93900L  M95d3ool  13gdBHMOL  PoMmJdbom  Tglodergdgwros
3963L5BO3OM®  OMYIIPO  A9S9PYHOJIGOOL  M1god3000L  139gdBHEMgdo, M@IOl
L5NPWdOMS3  dglodegdgeo  bgds  dofjolbdgzmol  bgdmddggdol  Fgzolgds
3MbLEAHOMJ305DY. J390mo dmEgdwmer  babsBgdbyg (bob. 11, 12 s 13) 4695303990
Lobomss  dmgdmeo  3m6OH0BMmbEswmeo S 39MFH0350MMH0  OHIS0
390099 P0900L M9g5J300L b3gdEHMgdo 1-cwo s 39-2 BHodol dofjolidzmgdolomgols:

&

Spe 016
0.14
0.12 1
———EN-Tip 1 A
01 4 EN-Tip 1
w——EN-Tip 1 8
0.08
e EN-Tip 1 C
0.06 w—EN-Tip 1 D
0.04 EN-Tip 1E
002 +
0 - 7 : >
0 1 2 3 4 s T3

6sb. 11. 1-¢00 3030L 3mOH0DBMBEIWHO EMHYISEO F39550P0EGB0L Mg5d30oL B3gdBMo

A
Spe 0.045
0.04
0.035
0.03 + EN-Tip2 A
0.025 + EN-Tip2 B
0.02 - ——EN-Tip2 C
— ——EN-Tip 2D
EN-Tip 2 E
0.01
0.005
o . , : : —
0 1 2 3 a 5 T (9

65b. 12. 39-2 030l 3mM0DMBEWNHO MO 439990 P0Egd0L M95d300L B3gdE ™o
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0.012
SDVe

001 +

0.008 -
0.006 - e EN-Tip 1
e EN-Tip 2
0.004 -
0.002 4~
O - 2| 2T (13 =l —»
0 1 2 3 4 5 T (§9)

Bsb. 13. 1-¢wo s 99-2 Go3dob dofiolidgmgdolismzgol
3960G035¢vIM0 OMY3IWOO 3555 R0¢gd0L Mgodzool L3gddemo

1.2.4. 583-0b 6m®35¢03900L BobgE300 JoYdMEo M350 LYoLdwMo MGgsgdiool
3098060950900 (13gddOTwo 860:rgdo)
589-do0  Boegdmwos  LEHBsOGHo - AASHTO LRFD BRIDGE DESIGN
SPECIFICATIONS (bad®mgd@m L3930303530900), Mmdgedo 2012 farsdg bogdols
0954300 139dEHMgd0 B00MGOMP J39dmm dME7dW0 GMY350 BYOLAMMO Mgsjaool

3095803096E0L 259MBsbmegdol byggmdzgandy [9]:
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25-A

Loosg: Ty — M 0030LvMBowo MHBHY3900L 4903390 BGmEMToL Fglsdsdobo MbgzoL
3960MmE00;
A — 5856900l 3m95303095FH09;
S — 26b GOl 3m9x3030963)0s.
693500 bgobdme®o  Mgodgool  B39gdBHMmO  sdM30YOME0s  SBJs9dOL
3093030963 D9, ®MmIgwoE 500905 049393096 goldMMO IMS0Mbgdol dobgz0m.

3b®ogo 7
UgoLdmMo bembs
5Bdo69d0l 39930309630 Lgolid®o Bmbs
A <0.09 1
0.09<A<0.19 2
0.19<A<0.29 3
0.29<A 4

3MM6GOL  3m98303096GH0 ©HTMZ0YIMWOs FMHMBbGHOL 3H0390DY, MMIwgdos
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IVE03l 996939036905 a60b39gdo, H®Ams Loddwsgzmgs 909dsGgds 12.0 9 o
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3O06GL 3198060gbGIBO
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obdotgool A 3m9803096@ DY, M990  LgoldwmEmo  Mgojgool  L3gdBeo 30
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3095830309630 Ss 5 S1. Sg HoMIMoqbL B3gdEM Mo SBJscgdol 3max30396¢L T=0.2
fo0ol 890mbggzsdo, bmwm S; §oMdmoaqbl L3gd@Owwo sbJoMgdol 30m930396GL
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dobggzom) dm3gdmwos  gMmbEHOL 3037960 9BJoMgdol  3m9n030gbGgoo  PGA,
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39600MobsM30L).
Ag = Fpga - PGA;
Sps = Fa " Sg;
Sp1 = Fy " S13

— Sp1

S - .
Sps

gb®ogo 10
530 8©gB3HYMBIOL FogBHmeo (5Bgsegdols b3gd &0 by 39H0mEBY Fyga)

3O163 0L 26bG0L 303900 5BJo6gd0l 3m9n303096E0 (PGA)
35393MM0o PGA < 0.10 PGA =0.20 PGA =0.30 PGA =0.40 PGA > 0.5

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 25 1.7 1.2 0.9 0.9
F x x x ¥ x

LIJIMMIIVML BIIBNITMN
J6N3oMLNGIGN
1922 BENEE

57




gbMoeo 11

5003030098569 BogEHMGo (sBJorgdol L3gdEMoom dmzerg 3gMomolismgols F,)

36bGol 1399HOME0 5BJo0gdol 3mg530396G0 0.2 §sdbg Se
39393MEO0S Ss <0.25 Ss=0.50 Ss=0.75 Ss=1.0 Sg>1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 25 1.7 1.2 0.9 0.9
F * * * * .
3b®ogo 12

530 3©xd569MdOL BoJBHMMO (5BJsMgdols L3gdBHMom bsbyMdanogo 3gMomolssmgzols F,)

36bGol 1399HOME0 58000l 309530396¢0 1.0 §odbg Sy
39G93MM00 S1<0.1 S;=02 S;=03 S;=04 S1>05

A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F * ¥ * x x

30M6E0L 35393MmO00LsM30L F 8sboliosmgdegdo 56 500l dmEg0wwo, Moasb

9500 gobloB3Ms 93379db9ds 9™ 3970036 33093900.
Bob. 16-Bg 9m3gdMmos bosbgao®odm GMgodzool L3gddHMgdo A-E amb@ol

39393MM0930LsM30L MO0  Fgdmbgzgzolomazol:  3oM3gmo  Jgdmbgags,

MHMOgLY3

139dBHOMo 5BJ969d0L 3mgx30396¢ 0 0.2 Hs90b d9dmbgzgzsdo 89o00agbl Sg=0.25 s

139dBHOMo 5Bl 3mg30396G0 1.0 {odols dgdmbgzgzsdo Tgopagbl S1=0.1 o

9gmeg 990mbggzs, MmEabsg  B3gdBHOmMwo  sBJoMgdol  3mgxnoEgbdo 0.2 (sdol

990mbg935d0 990096l Sg=1.25 s B39dAHOo sBJsegdol 3mgx0i396¢0 1.0 Fsdol

d90mbgg35d0 d9gopqbl S1=0.5:

bl

15 2

25

3 35

e AASHTO-A 55=0.25 51=0.1

s AASHTO-A S5=1.25 51=05

e AASHTO-B 55=0.25 51=0.1

e AASHTO-B $5=1.25 51=0.5

m— AASHTO-C $5=0.25 51=0.1

m—AASHTO-C 55=1.25 51=0.5

AASHTO-D 55=0.2551=0.1

AASHTO-D 55=1.25 51=0.5

w—AASHTO-E $5=0.2551=0.1

w— AASHTO-E $5=1.2551=0.5

Ty (§9)

Bsb. 16. A-E 31630l 35¢3:93M00930L5sm30L Lssbgs®odm Mgsdiool bdgddmo

LIJIMMIIVML BIIBNITMN
J6N3oMLNGIGN
1922 BENEE

58




D900 J0ME0sb  4o9mdobsdg  Lbgoslbgs  d399b6gdol  bmMs@GHome
379963530580 139dBHMJd0 F0bsSOLMOMOZ35© JMM0WH03039 LOWOEIL SBObZL,
3obLbge390mos  AbMmmE  Fom0  ILIBYWGdYO0:  FMBBHLIdFMDS  J399D9gddo
bgobdMIgEYRAMOOL  ObsT03MM  3M9B0E0IPAHL  MHMEIdIL, 93MM™3sd0 YISO
0954300L B39dBHEM00 b Losbgs®odm B39gdEMom 03bmdgb s $83-80 30 MY35O
19goLIMOO Mg5J300L 3MR0E0I5EI® Imoblgbogds [61].

1.3. LgolidmBggamdoL BESEH0INMO MYMMOOL IMOE03MEo sbsErobo

LgobdmagE9gAMdOL LEHOEGH03MMO (0% IUTOTON (60 oG IMSGHMMSG0
dmbligbogdaros HMAMO3 3399000653039M0 MgMMOs) byoldmdggy™mdol bggH™mdo
306390 MYMO055, OMIgwos 1890-056 (ergddo ©oddsgs s 9935605 §ob
39005003390 b500) 0 0ym 53 LggH™Jo.

19goLIMIgEIR™MOOL  BEIGHOIMMO  MIMO0S  LOMERILMZbs 396 SbObOZL
65390mdsms  Mbgz0l  3OMEgLL (sG3 F90dergds sboboggl 98 GO  3OMEILL,
63 59 BRgOMBo 33900 3063900 MYJMMOS).

59 gm0l Lsxdzgwo ol sdz9dss, MHMA bBgdobdogmo JMBLEHMIE00l
B5290mds  4obobogds MHMAMOE VLMW YEHMOS© bolEo g4s®o FHobo, brwmgzsbo
©M9Y3OPO  FOWISOY0GOJI0M (53  ©9oEMmdOLOYSL  FOLos), o0 ©0d39050 30
0530000350  396330MMds  Fgmeg 933905, MMIWomsyg boggdmdgdol  M9od3os©
(36033909 ©oLIOIHV fi9OHOWIdTO 96300056 FogdboBoEY® 5BJsMIBIBI)
003w9ds dofoldzMol doglodse)Mo sBJs0gdgd0 (d5¢056MdOL dobgwgom 0.1g, 0.2g
@5 0.4g) @5 965 3MBLEBHMIE00L OMYIIPO F9IOPYOIGIJO0 25630MMdYdMO
3Bdo6909d0, MMAwgdos Moy  F9dombgzglzsdo  Jgbodergdgeros  5093o@gdm©bgb
dofjolidzmol dodbodogrmE shdstndgdL.

909bgo35 9d0Ld BEGHIGHO0IMMO MJMM0S EOILSE 39TM0Yghgds LoobsgobGmMm
3654303900, 3B0Oo 999630l Lofyolo 3393900l sb0dz6oL LEsE0sDY. B3960L
SBMom 53 mgMmMooL  259mygbgds  Jglodergdgeros  vMs vy Lofiyolo  339009d0l
56033601  LEo05DY, 905990 doMO0MOIE  LosbYIMOTM  FMPIWOHES3, OMEILSE3
3MbLEHOWMJ305 doeBg bolBos s 3MMBEHT0s - WMY3S© F9MgIMT0s 2obM3LYdYrO,

O©m39oi 0bIsE I30M) MIIOP JOWHSOPOWIOIOL 30©I3 NBO™ DOYEL3L. >3

LIJIMMIIVML BIIBNITMN 59
J6N3oMLNGIGN
1922 BENEE



09MM00lL  Lyxdzgwbg JglodwrgdgEos ogooms® Lsbog oILOILZEggdOL
39ML393MmgH0Oo FsLoMEOO 25653065 dEIRJOOL Qo5bYIMO0TYdS.

1.4. golidmBggamdol 0b58039MmO MYMMOOL IMO0E03MEo sbsgrobo

LgoldMIgEIR™MOOL OB MMO MYMMos (Jobo doMOMsEO  3M06(303900)
0©96@M05 BMYo Y610 3Hobols 39dsb03580 go3MEgEgdIero Lgolidmdggamdols
06530319600  mgmMools. 98 Jgdmbggzsdo  dmdMomdol 29bEMgdgdlL
36590 MY350M356 ORYIMHI630MGOM 49BGHM@gdsMs Lobyg 593L, GMmIol docrx39bs
Boffogrom godmolisbgds 0dmegdomo Mbgzgdo.

394560 Gobols 9dobozol (350 Im®ol Fsbdsbs-09dobobdgdol mgmMools) wsdMog
5dm3sbsdo  0dmgdomo  ®bg3zgdol  39bmbBMmIoghgds  3bmdowos s  obobo
399Mm0bObgds  35MHIMbomEo  BMb309%0m, MOM3 39O  godmobobgds  LgobdwmEo
B99mgdggds  (Oowo,  IM35w3MmI3mbgbEosbo  Gbgzomo  3BmEglo 96
9939909056905 3oMHImbomer  BbJ309350 Tol  AoTMLEbZLL), o3 93 MYMEMOOoL
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6 | RUS-2014 35.12 5.1 74.26 10.8 148.51 21.7

7 | RUS-2016-1 ~ 49.57 7.2 99.34 14.5 198.88 29.0

8 | RUS-2016-11 § 49.57 7.2 99.34 14.5 198.88 29.0

9 | RUS-2016-I11 © 49.57 7.2 99.34 14.5 198.88 29.0
10 | EN ELASTIC 291.28 425 582.56 85.1 | 1165.12 170
11 | EN DESIGN 161.82 23.6 323.65 47.3 647.3 94.5
12 | AASHTO-A 107.58 15.7 215.16 31.4 430.32 62.8
13 | AASHTO-B 134.48 19.6 268.95 39.3 537.9 78.5
14 | AASHTO-C 161.36 23.6 322.73 47.1 537.88 78.5
15 | AASHTO-D 215.15 31.4 376.51 55.0 591.66 86.4
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gb®ogro 16

1=18.0 3 {obslifs® 535890 dsemols 658960
N | cosbiobgengds LGS, 7 do¢e00 8 doqro 9 dsqro
M,369 | M, 360 % M, 36-0 % M, 36-0 %
1| 1=18.0 124.82 11.8 | 249.64 | 23.6 | 499.27 47.1
2 | GEO-I 52.03 4.9 124.86 11.8 | 270.54 255
3 | GEO-II 52.03 49 104.05 9.8 208.1 19.6
4 | GEO-III 52.03 4.9 83.24 7.9 156.08 14.7
5 | RUS-2011 52.01 4.9 104.02 9.8 1059.83 | 100
6 | RUS-2014 52.01 4.9 109.96 10.4 | 219.92 20.8
7 | RUS-2016-1 & 73.41 6.9 147.11 13.9 29451 27.8
8 | RUS-2016-1I % 73.41 6.9 147.11 139 | 29451 27.8
9 | RUS-2016-111 - 73.41 6.9 147.11 139 | 29451 27.8
10 | EN ELASTIC 379.17 | 358 | 79834 | 753 | 1636.67 | 154
11 | EN DESIGN 192.88 18.2 | 425.75 | 40.2 891.5 84.1
12 | AASHTO-A 159.32 150 | 318.64 | 30.1 637.28 60.1
13 | AASHTO-B 199.15 18.8 398.3 37.6 796.6 75.2
14 | AASHTO-C 23896 | 225 | 47793 | 45.1 796.54 75.2
15 | AASHTO-D 318.61 30.1 557.57 | 52.6 | 876.18 82.7
gbcogo 17
L=21.0 9 §jobsbifot 0sdsdemo dagrols 65960
Ne | cosbiobgangds LA, 7 d5¢00 8 doqro 9 doqro
M,36°3 | M, 360 % M, 36+0 % M, 36+0 %
1| L=21.0 167.5 11.6 | 33499 | 23.1 669.99 46.3
2 | GEO-I 69.81 48 167.55 11.6 | 363.02 25.1
3 | GEO-II 69.81 48 139.62 9.6 279.25 19.3
4 | GEO-III 69.81 48 111.7 7.7 209.43 14.5
5 | RUS-2011 69.79 4.8 139.58 9.6 279.16 19.3
6 | RUS-2014 69.79 4.8 147.56 10.2 | 295.11 20.4
7 | RUS-2016-1 N 98.5 6.8 197.41 13.6 | 395.21 27.3
8 | RUS-2016-11 % 98.5 6.8 197.41 13.6 | 395.21 27.3
9 | RUS-2016-111 = 98.5 6.8 197.41 13.6 | 395.21 27.3
10 | EN ELASTIC 395.31 273 | 810.62 | 56.0 | 1641.25 113
11 | EN DESIGN 210.74 146 | 44147 | 305 927.58 64.0
12 | AASHTO-A 213.79 148 | 42758 | 295 855.15 59.0
13 | AASHTO-B 267.24 18.5 534.47 | 369 | 1068.94 | 73.8
14 | AASHTO-C 320.66 | 22.1 64132 | 443 | 1068.86 | 73.8
15 | AASHTO-D 42754 | 295 748.2 51.7 | 1175.74 | 81.2
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gbMogro 18

1=24.0 3 {obslifo® 535890 dsemols 658960

LGS, 7 do¢e00 8 doqro 9 dsqro
Ne | cosbobgangds
M,369 | M, 360 % M, 36-0 % M, 36-0 %
1| L=24.0 216.23 11.3 | 43246 | 22.7 | 864.92 45.4
2 | GEO-1 90.11 47 216.28 11.3 468.6 24.6
3 | GEO-II 90.11 47 180.23 95 360.46 18.9
4 | GEO-III 90.11 4.7 144.18 7.6 270.34 14.2
5 | RUS-2011 90.1 47 180.19 9.5 360.38 18.9
6 | RUS-2014 90.1 4.7 190.49 10.0 380.98 20.0
7 | RUS-2016-1 ) 127.16 6.7 254.84 13.4 510.2 26.8
8 | RUS-2016-11 § 127.16 6.7 254.84 13.4 510.2 26.8
9 | RUS-2016-111 = 127.16 6.7 254.84 13.4 510.2 26.8
10 | EN ELASTIC 41135 | 21.6 | 823.09 | 432 | 1646.18 | 86.4
11 | EN DESIGN 238.64 125 | 45729 | 240 | 91458 48.0
12 | AASHTO-A 275.98 145 | 55195 | 29.0 | 110391 | 57.9
13 | AASHTO-B 344.97 18.1 689.94 | 36.2 | 1379.89 | 724
14 | AASHTO-C 413.94 21.7 827.89 43.4 | 1379.81 72.4
15 | AASHTO-D 55192 | 29.0 | 965.86 | 50.7 | 1517.78 | 79.6
gbcogo 19
L=33.0 3 {obslio® 5dsd9emo dsemols 6599gbo
LAHSEA. 7 d5e00 8 dogo 9 do¢o
Ne | cosbobgangds
M, 360 M, 360 % M, 360 % M, 360 %
1| L=33.0 425.03 11.1 850.06 | 22.2 | 1700.11 | 445
2 | GEO-1I 177.12 4.6 425.09 11.1 921.03 24.1
3 | GEO-II 177.12 4.6 325.24 85 708.49 18.5
4 | GEO-III 177.12 4.6 283.40 7.4 531.37 13.9
5 | RUS-2011 177.09 4.6 354.18 9.3 708.37 18.5
6 | RUS-2014 177.09 4.6 374.42 9.8 748.84 19.6
7 | RUS-2016-1 o 188.41 4.9 377.59 9.9 755.94 19.8
8 | RUS-2016-1I S 249.95 6.5 500.92 13.1 | 1002.84 | 26.2
9 | RUS-2016-111 Z 249.95 6.5 500.92 13.1 | 1002.84 | 26.2
10 | EN ELASTIC 577.67 15.1 | 1155.34 | 30.2 | 2310.68 | 60.4
11 | EN DESIGN 320.94 8.4 641.87 16.8 | 1283.75 | 33.6
12 | AASHTO-A 542.45 142 | 1085.28 | 28.4 | 2169.78 | 56.7
13 | AASHTO-B 678.06 17.7 | 1356.12 | 355 | 2712.23 | 70.9
14 | AASHTO-C 813.62 | 213 | 1627.25 | 425 | 2712.07 | 70.9
15 | AASHTO-D 1084.82 | 28.4 | 1898.44 | 49.6 | 2983.26 | 78.0
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oL 399mygbgdme  0dbs  3o0M39wo  dmbBgbgacmmli  dofiolidz®mols
5JbgergmMAGSTs (bsb. 62) [60].

earthquake: Montenegro, 15.04.1979 06:19:41UTC, magnitude: 6.9Mw, fault mechanism: thrust
station: Ulcinj-Hotel Albatros, building-type: structure related free-field, local geology: rock

epicentral distance: 21km, fault distance: 11km, instrument: SMA-1 waveform code: 000198
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7 RUS-2016-1 o 87.49 4.9 174.98 9.9 349.95 19.7
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139dBHM0L  EsLOEYIBs©  23dmYgbgdmo 0dbs 306390  JosToGSL dofolidzcmols
5JLbgargOHMAGSTs (bob. 78) [64].

earthquake: Kalamata, 13.10.19387 13:39:40UTC, magnitude: 6.4Mw, fault mechanism: thrust
station: Koroni-Town Hall {Librany), building-type: free-field, local geology: rock

epicentral distance: 48km, fault distance: ?, instrument: SMA-1 waveform code: 005819
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== 63.0+2x84.0+63.0-005819 ~——— 63.0+2x84.0+63.0-005820 63.0+2x84.0+63.0-006104

——1=63.0+2x84.0+63.0 m
Bob. 89. L=63.0+2x84.0+63.0 8 liggdols dsgmols 653960l Mgsdzoob bdgd@®gdo I 35¢gamMools

23®MbEgdolsmzol
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o (05 L=63.0+2x84.0+63.0 3 - I1
18

16

14 |

12

10

¢ A_A]»‘lg | - |
5 24 7 0 ~w'3_‘)2:¥*\i‘%i_‘=
O N T‘ e A |
06 08 1 12 14 16 T (§9)
—GEoll ——RUS 2011 ——RUS 2014
——RUS 2016-11 ——EN ELASTIC ——EN DESIGN
e AASHTO-C $5=0.25 51=0.1 === AASHTO-C $5=1.25 51=0.5 - ~63.0+2x84.0+63.0-000196
—— 63.0+2x84.0+63.0-000291 — 63.0+2x84.0+63.0-000420 -63.0+2x84.0+63.0-000761

63.0+2x84.0+63.0-001928 63.0+2x84.0+63.0-006142 63.0+2x84.0+63.0-006498
1 =63.0+2x84.0+63.0m

6ob. 90. L=63.0+2x84.0+63.0 9 biggdol dogmol 653gbols Mgogdzool b3gddmgdo II 35Ggameools

23®MbEgdolsMZ0L
o @5 L-63.0+2x84.0+63.08 - 111
10 I
9
8
7
6
5
a4
3 "
i YA S Q §
: a S ——
0 0.2 0.4 0.6 0.8 1 1.2 1.4 16 T (va)
—GEOIIl ——RUS 2011 ———RUS 2014
= RUS 2016-11I ——EN ELASTIC ——EN DESIGN

=== AASHTO-D $5=0.25 $1=0.1 ====AASHTO-D §5=1.25 §1=0.5 -63.0+2x84.0+63.0-000122
= 63.0+2x84.0+63.0-000155 — 63.0+2x84.0+63.0-000175 63.0+2x84.0+63.0-000439

63.0+2x84.0+63.0-000479 63.0+2x84.0+63.0-001230 63.0+2x84.0+63.0-006944
= =63.0+2x84.0+63.0 m

Bob. 91. L=63.0+2x84.0+63.0 8 biggdol dsgmol bsdgbols gsdzool Lagddmgdo III 3s@gam®ools
2®MbEgdolsmz0l

3393500 obbowmwo  BMEs®3065893H™bol  Lsdogg  Lobols  dsewols
653960Lsm30L  Bbgoslibgs  39@gam®ool 3MmbEHIdoLsm30L 33093000 FoEYdIYWO
1399dBHMYd0M s 91939 Bb3sILbZS bMMTsEHOMWo M3dbEHol (GEO, CHull, EN s
AASHTO) dobggom dmbs ds¢rol 6599bgdol g0obqe00dqds, 85000 dgsMgds o
39092900L 5bsE0bo.

3600 LobEgIol BMEsEM306509EMbOL bydogg bJgdol ool Bodgbgdolismgols
30996@0L B30z 39393MmOH00LIMZ0L bbgoolbgs dogdols 99dmbggzsdo 4osbysto-
390 0465 s ByoldMEo doez9dol 99900 FoMdmygbowos gbGowdo 22 + 24.
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gb®ogro 22

L=42.0+63.0+42.0 3 3cgM306509@E™bols dsgrols 653gbo
LEHOEG). 7 do¢e00 8 doqro 9 dsqro
Ne QoLObYEgds
M9 | M, @0 % M, &0 % M, @0 %
1 | L=42.0+63.0+42.0 18839 | 12.7 | 376.77 | 253 | 753.54 50.6
2 GEO-I 53.23 3.6 127.75 8.6 276.79 18.6
3 GEO-II 63.71 4.3 127.43 8.6 254.85 17.1
4 GEO-III 70.31 4.7 112.5 7.6 210.94 14.2
5 RUS-2011 57.87 3.9 115.75 7.8 231.49 15.5
6 RUS-2014 61.18 4.1 122.36 8.2 244.72 16.4
7 RUS-2016-1 o 55.93 3.8 111.85 7.5 223.71 15.0
8 RUS-2016-1I R 78.39 5.3 156.79 105 | 313.57 21.1
9 RUS-2016-111 ~ 88.87 6.0 177.74 | 11.9 | 355.49 23.9
10 EN ELASTIC 167.23 | 11.2 | 33447 | 225 | 668.93 449
11 EN DESIGN 92.91 6.2 185.82 125 | 371.63 25.0
12 AASHTO-A 210.8 142 | 421.61 283 | 843.22 56.6
13 AASHTO-B 263.51 17.7 | 527.01 35.4 | 1054.02 | 70.8
14 AASHTO-C 395.16 | 265 | 77434 | 52.0 | 1311.8 88.1
15 AASHTO-D 537.96 | 36.1 | 92478 | 62.1 | 1462.64 | 98.2
gbcoeo 23
L=3x63.0 9 3506 3065893™bol dsgrols bsdgbo
LAHSEA. 7 d5e00 8 doewo 9 do¢o
Ne QoLObgEgds
M,®a | M, 0 % M, &+ % M, @+ %
1 L=3x63.0 317.21 124 | 63463 | 249 | 1271.65 49.8
2 GEO-I 105.94 4.2 25457 | 10.0 | 551.82 21.6
3 GEO-II 131.96 5.2 264.13 | 10.3 | 528.49 20.7
4 GEO-III 136.08 5.3 217.86 85 408.69 16.0
5 RUS-2011 113.23 4.4 226.68 8.9 453.59 17.8
6 RUS-2014 119.71 4.7 239.65 9.4 479.52 18.8
7 RUS-2016-1 o 102.84 4.0 205.9 8.1 412.02 16.1
8 RUS-2016-1I o 165.12 6.5 330.47 | 129 | 661.39 259
9 RUS-2016-111 & 186.53 7.3 37327 | 14.6 | 746.85 29.3
10 EN ELASTIC 309.47 | 121 | 619.16 | 243 | 1238.54 48.5
11 EN DESIGN 171.86 6.7 343.88 | 135 | 687.98 27.0
12 AASHTO-A 42729 | 167 | 855.86 | 335 | 1715.01 67.2
13 AASHTO-B 534.16 | 20.9 | 1070.65 | 41.9 | 2144.59 84.0
14 AASHTO-C 88432 | 346 | 171226 | 67.1 2952.4 115.7
15 AASHTO-D 1186.46 | 465 | 2069.35 | 81.1 | 3259.03 | 127.7
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gbMogro 24

L=63.0+2x84.0+63.0 3 3ms@M306589EH™boL dsgrols 653960

LGS, 7 B350 8 doqro 9 doero
Ne QoLObgEgds
M@ | M, @0 % M, @0 % M, &+ %
1 L=63.0+2x84.0+63 340.8 16.8 | 760.96 37.5 1601.41 | 79.0
2 GEO-I 97.72 4.8 239.67 11.8 611.12 30.1
3 GEO-II 126.86 6.3 268.7 133 616.24 30.4
4 GEO-III 128.98 6.4 206.37 10.2 447.39 22.1
5 RUS-2011 104.77 5.2 209.54 10.3 490.27 24.2
6 RUS-2014 110.76 5.5 222.15 11.0 522.83 25.8
7 RUS-2016-1 — 93.35 4.6 186.7 9.2 413.35 20.4
8 RUS-2016-1I E 149.15 7.4 329.25 16.2 737.77 36.4
9 RUS-2016-I11 & 180.83 8.9 416.37 20.5 912.23 45.0
10 EN ELASTIC 310.68 | 153 | 674.42 33.3 142833 | 70.4
11 EN DESIGN 172.6 8.5 345.19 17.0 758.19 37.4
12 AASHTO-A 44833 | 22.1 976.16 48.1 2031.8 | 100.2
13 AASHTO-B 580.29 | 28.6 | 1240.07 61.2 2559.62 | 126.2
14 AASHTO-C 1041.32 | 51.4 | 2030.47 | 100.1 | 3612.76 | 178.2
15 AASHTO-D 1502.71 | 74.1 | 2557.68 | 126.1 | 4139.89 | 204.2

bbgoobbgs bmMds@omwo ©m3mdgbdol (GEO, CHull, EN s AASHTO)
dobgz00 s 515939 B39bL J0gM YIBOEO B 13gdEMYdOL gomzsolfjobgdom
500 2659303900  33¢935d0  dobbowrmeo  MmFMmo  LobGHgdob Lsdogzg  BMWS-
3065093 M™bol ool 65396900LsmM30L, MHMAgEoa Ho®dm©agbowos Bob. 92 + 94-%g.

, M@©9)
1600
—r—=42.0+63.0+42.0
1400 =—=GEO-1
===GEO-II
1200 =@—GEO-IIl

=—+=RUS-2011
1000

—RUS-2014
RUS-2016-

——RUS-2016-1

~—RUS-2016-1I

800

600

EN ELASTIC
EN DESIGN
AASHTO-A
AASHTO-B
AASHTO-C
AASHTO-D

400 +

200 +

0 T T
7 dsemo 8 dogmo 9 dogmo

B65b. 92. Lbgsslibgs bem®MdsGormwo m3dgbdols s 33ergzom dowgdweo B3dgdEgdols
dobggoom L=42.0+63.0+42.0 3 Lggdolb dsemols 658960l dsenzgdol I608ZzbgrmdYRdO
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y M9

3500
—gr—1=3x63.0
3000 >—GEO-|
—#—GEO-II
2500 —8—GEO-IIl
—+—RUS-2011
——RUS-2014
2000
~———RUS-2016-1
——RUS-2016-11
e —@—RUS-201641I
-#—EN ELASTIC
1000 EN DESIGN
~—AASHTO-A
500 A AASHTO-B
AASHTO-C
& AASHTO-D

7 dsgoo I 8 duero | 9 dsewo
B6ob. 93. Lbgoslibgs bm®mdsGormo m3dgb@ols s 33erg300m dowgdwymo bdgd@E™Mgdols
dobggom L=3x63.0 9 liggdol dogrols 653960l dsenggdols 3609369 mdgdo

A M (¢-9)
4500
—&—1=63.0+2x84.0+63.0
4000
—4=GEO-I
5H6 —ie=GEO-II
—8—GEO-III
3000 ——RUS-2011
——RUS-2014
2300 ——RUS-20164
—4—RUS-2016-11
2000
—m—RUS-2016411
1500 +—EN ELASTIC
EN DESIGN
1000 AASHTO-A
AASHTO-B
500
—AASHTO-C
= AASHTO-D
O T T 1
7 dsewo 8 duemo 9 dsewmo

65b. 94. Lbgsslibgs bm®MdsGormwo m3ndgbdols s 33ergzom dowgdweo b3gdEgdols
dobggom L=63.0+2x84.0+63.0 8 bgg0oL dogrol 6539bols dognggdol 3608369wmdgdo
339390905 9B3965, ®MI MIFMHo LoLEBHYIOL  BMEOEI005dxEMbOL  Fogol
65396900L  Logmmoto  Gbggol  3o06M3gwo  Lsdo  gm®IoL  39MH0MEIOoL
30035¢0oljobgdom  geBgmwo  5dlgEgMHMYMdgdoL  LyRd39 DBy Jowgdwo
396030350 MH0  Mgod3ool  B3gdGmom  goblabezMmwo  dosergzgdol  LooYJOo
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9600369036500 509353905 GEO s CHull bcm6Hds@Homer om3xdgb@gddo dm3gdwmwo

1399BHMYd0m JoEGdME 5390l o 51939 90gds3H0s EN bm®ds@ore om3dgb@do
9m3999wo 1B39dGHM0m FoMgdME dserzol LooEIL.

Lbbgoolbgs  bm®dsGome  ©m3dgb@gddo (GEO, CHull ©s AASHTO)
9m399mwo  39MmGH035M0  B3gdBH©gdo  0m35obfiobgdgb aMbEHoL  Lbgsslbgs
39493060936 s obobo d0MgdEos 3MOHODBMEEIMMHO B3gdBHEOL goMsddboom.
dbmem EN bm6ds@Eome om3ndgbddo s@ol dmEgdmeo 390@E035¢0m6mo B3gd@emo
3OM6E0L 35393MM05DY MM30YOES®, Mo B396T5 33009390053 WHSILBEGHWEMS —
30163 0L bbgoslibgs 39@9amM0gdol dombgsgs dofolidzmol sglgwgMMmA™Mmsdgdols
M95d3ool  B3gdBHMgdol  Loxmadzgebg Jowgdmwo sbowo b3gd@Bmol ©os3sBmbo
33905, S30FGHMI  JglodErgdgeos 439 393JRAMMOH00L  gMHbEHOLIMZOL  gBOo
3963035 )MH0 095J300L B3gdGHM0m LoMYIOW M.

bbgoobbgs Bm®mdsGomwo ©m3ndgbdgdoom (GEO, CHull ©s AASHTO)
395035¢b0fobgdmwos  AMMBBHOL  35393MM00L  3mg803096GJd0,  bmwm EN
be®s¢oe ©m3ndgh®gddo yObGOL 319803096GIBO VYL IBILYNBOOS.

EN Bm®mds@onw ©m3xdgb@gool 8obgo300 3960303560 139gd@mgdo
(396Ub35390000 3mOHODBMOEIMOHO 13gdBHEMOOLs) FOMBEBHOL 35GJAMM0sDY o6 S0l
©59M30090o,  dgbodsdols®,  Y3gws  39B9aMmEmoolmzgol  S=1.0,  Moyob
39603H035)MH0 80O gdom LobobGggdo ©oos. Bbgsslbgs bm®ds@EHowmwo
©M3mdgbGHol (GEO, CHull ©s AASHTO) dobgwgom 390E035¢06m0 L3gd@®o
9000905  3mOOBMbGHIWMOO  13gdBHMOL  oMsddbom s  TgLodsdobo 53
B®3s3H03900L  dobgzom 3903035 mo  B39gd@GEMOlL  oEgdolsl M BEOL
390930M00L  3m9B030906GH0  §om35¢0olfobgdmwos.  sdoBmd 83  bmMIsEHoz0l
9603600 bsmmMOL ©sdw)dsggdolsl gl 4o6M9dMgds FBJOZYIMdST0s JobOLGdO.

331939935 9B39b69L, ®m3d EN  bm®dsGHomw  ©m3ndgbGdo  dmEgdmeo
396030350 B39dBH900 JOMOMOIE  FoAMbOIIR0s  M306509FMboL  fobslifo®
50500 Foeols 65396900Lsm30l, MMl AssBbosm 0.3 (0-Bg bBogargdo
LOEOEOL Ls3MMsmo Mbg3z0L 39M0MEYdO, bMmEm BMEWHO30bsdYEGHMBOL ool
65396900bsm30L 30, MMIEGBLSE goshbosm 0.58 §d-Bbg dgBHo LooOl Bs3MMsMO
396090, 040 56 SBsbogl Mo MdSL.
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31939 50Lsb0dbs305, G EN-0b bm®ds@ome ©m399d96@9080 396@H035¢0)6H0
U39dBHMo  JmEgdMos  30(00Mm  3gMomEosbo  13gdBHEol  Lsboom. Bggbl  dog®

d9LEmMEgdMo 3393900  9B39bgdl,  MHmE oo  39MH0Mmosbo  Bserol
6539b900bsm30L 00  0dwgzs 3oy LoOEOL  dsengzgdl, 30Mg 3393500

900900 EOE 39MH0MEO0sbo 139dEMgdo.

2.3. Bsgmols 65396980 Lgolidmdggamdol obsdogzm®mo 3mgBoiE0gbEYdOL gsblsbmaMs

doeol 659969001  LgoLdmIgEIMdOL  EO0bsdozMGmo  3m9B0E0bEHd0
3oboLsBE3EMS  MOMMIMEO  353)JaMEO0L  AMMbEOL  dglsdsdolo  dofoldgzMols
5JbgagOHMYGsdgdol  dobgzom. bMowdo 25 dmEgdmeos  Lgolidmdggamdol
06530319600 3095803096300 Fobsbfo®  @odsdmemo  ©306589F™bol  dsewols
65396900bsm30L,  gbGowdo 26  dmEgdmeos  Lgoldmdggamdol  obsdozm®o
3093803096900  FO0ow3mFnMo  LobGgdolb  BmEsE®30bsdgEHM™Mbol  Foeols
6539b900bsm30L s bGowdo 27 30 -  ULgoLbdmdggamdol  ©obsdozmeo
309303096900  MFO3MFMGm0  LobBHJIOL  BMWOEM3I0BsdYGHMbOL  Foeols
65396900Lsm30U.

gb®ogro 25
LgolidmIggamdoL obs303MMo 3mgxn03E0g6GYd0 36083690mds FobslifoMsdsdwemo
3s¢mols 65896900lsm30L
Ne ds¢mols 653gbo I 35¢%93MM05 II 35¢)93m®0s | III 35¢gam®os
1 2 3 4 5
1 | L=15.0 81 sgbgemgmma®eds 4.18 43 2.69
L=15.0 9 II 5gdbgarg®ma©50s 3.02 4.43 2.2
L=15.0 3 III sdugerg®ma®sds 1.72 2.89 1.68
L=15.0 9 IV sgugeg®my®sds 3.57 1.29 5.23
L=15.0 8V 5gdugegcmma©sds 551 2.81 5.44
L=15.0 9 VI sgugeg®my®sds 2.47 3.84 4.41
L=15.0 3 VII 5gbgegmmgMsds 1.8 3.64 2.36
2 L=18.0 9 I sgugarg®rmyMsds 491 5.36 2.11
L=18.0 3 II 5db9egGmMmG5ds 3.66 3.49 24
L=18.0 3 III sgbgarg®my®sds 1.69 3.51 1.85
L=18.0 3 IV 5gbgeg®mrmyMsds 413 1.56 6.37
L=18.0 3V 5Jugmg®mma®msds 4.29 3.15 6.52
L=18.0 8 VI sgbgawg®mrmy®sds 2.82 4.53 5.28
L=18.0 8 VII sgdbgeng®masds 1.88 2.87 2.84
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3bMogo 25 (53M39¢0gds)

L[=21.0 31 sgugeng®my®sds 3.8 3.39 2.32
L=21.0 3 1II 5sgbgeg®ma®sds 25 3.49 4.71
[=21.0 9 III sgugeng®ma®sds 3.13 1.36 2.03
L[=21.0 3 IV 5gbgarg®mrmy®sds 3.96 3.61 3.63
[=21.0 9V 5gbgamg®ma 0o 2.03 2.68 3.9
L=21.0 8 VI 5gbgarg®mrmy6sds 3.35 3.13 2.83
L=21.0 9@ VII sgdugeg®maoeds 2.78 491 2.76
L=24.0 3 I sgugerg®ma®sds 3.98 3.11 0.93
[=24.0 9 II 5gdbgarg®ma©50s 2.33 4.42 4.37
L[=24.0 9 III sgbgarg®my®sds 2.67 2.7 2.3
[=24.0 9 IV s5gugeg®mmy®sds 3.83 2.53 2.93
L=24.0 3V 53Jugeg®mma®msds 3.9 2.56 5.71
L=24.0 9 VI sgugeg®mma®sds 3.63 2.3 5.89
L=24.0 9 VII sgbgeng®ma™sds 3.13 274 2.43
L=33.0 3 I sgugeng®my®sds 4.68 3.08 1.74
L=33.0 3 II 5dugegGmMmac5ds 3.21 4.3 2.16
L=33.0 3 III sgdugerg®ma®sds 3.59 2.61 2.75
L=33.0 3 IV 5gbgarg®mrmy®sds 3.76 1.79 2.29
L=33.0 9V 5dbgargmma©50s 2.92 4.05 3.59
L=33.0 3 VI 5gbgarg®mrmy®sds 241 3.25 5.65
L=33.0 9 VII sgdugeg®mmg™sds 4.49 491 2.47
gbcowo 26
LgolidmIggaMdol obsdozMo 3mgxn030g6GJd0 3608369cmds FMowo LlolEgdol
R5M306509E™bollsmzols
ds¢mols 653gbo I 35%93MM05 II 359305 | III 35¢gam®0s

2 3 4 5
L=42.0 3 I 5gugerg®ma®sds 3.11 3.48 1.38
L=42.0 9 II 5dbgarg®ma©50s 2.69 427 1.8
L=42.0 9 IIT 5glgeGmaG0s 3.89 2.24 2.27
L=42.0 3 IV 5gbgarg®rmy®sds 2.57 3.07 1.68
L=42.0 3V 5gbgeg®Ohma®sds 3.76 2.7 3.97
L=42.0 9 VI 5gugeg®my®sds 3.47 3.13 3.72
L=42.0 3 VII 5gbgeg®mgyMsds 1.09 3.44 2.6
L=63.0 9 I sgugarg®myMsds 2.37 1.68 1.89
L=63.0 3 II 5JugegGmMmGsds 2 421 2.05
L=63.0 3 III 5gbgargGmyMsds 1.71 2.03 1.63
L=63.0 3 IV 5gbgarg®mmy®sds 1.77 2.11 2.26
L=63.0 3V 5Jugmgcmma©sds 3.59 2.25 3.89
L=63.0 3 VI 5Jugerg®ma®sds 2.32 4.36 3.19
L=63.0 9 VII 5gbgeg®mgMsds 1.82 2.32 2.3
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gbMogo 27

L9oldmdggaMdOL b33N 3mgxn0E0Y6EJd0 360d36gmds vMFMo LoliBgdol
B3O 30658gBHMbBolssmzgols
Ne Bagmol 633960 I35%0am@0s | 1L 35¢9am@os | I 35¢3)93m®0s
1 2 3 4 >
1 1=42.0+63.0+42.0 9 204 3.38 1.73
I 5dlgEgOHMaE0s
1=42.0+63.0+42.0 9 21 3.67 3.68
IT 5gbgeg®Ma©50s
1=42.0+63.0+42.0 9 095 1.26 1.78
III 5gbgargOHMAG 5>
1=42.0+63.0+42.0 9 1.7 153 1.99
IV 54bgeg®mmy©50s
1=42.0+63.0+42.0 9 396 253 3.06
V 5dLgeng®maods
1=42.0+63.0+42.0 9 1.66 262 3.09
VI 5Jb9eg6ma6eds
1=42.0+63.0+42.0 9 1.66 295 1.77
VII 5gbgerg®ema®s0s
2 | L=3x63.0 91 5dbgeg®Hma©ds 4.79 3.42 2.91
L=3x63.0 91I
sJbg@0 6630 25 e >
L=3x63.0 9 III 363 3.44 458
53B9gOHMYE5>
53L9gOHMPE5T>
L=3x63.0 3V
549 gOHMAEMSAS +6 54 >
L=3x63.0 9 VI
' 422 :
549 gOHMAESAS 337 >
L=3x63.0 3 VII
5JB9EgBMAE6S 177 48 o
3 1=63.0+2x84.0+63.0 3
I 5dL9gegBMaEsds 27 2o e
1=63.0+2x84.0+63.0 3 27 3.4 2.29
IT 5gbgege©50s
1=63.0+2x84.0+63.0 3
11T 54bgegOMYGH> 316 Lo P
1=63.0+2x84.0+63.0 3
IV 54bgegmmy©0s 303 408 -
1=63.0+2x84.0+63.0 3
4, : 1
V 54L9gengermaods 63 508 °
1=63.0+2x84.0+63.0 3
VI 5db9eg@ma6eds 288 >8 >0
1=63.0+2x84.0+63.0 3 1.42 788 3.21
VII 5Jbgerg®mema®s0s
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BoGo®m9dmends 3300939005 963969L, BT gobbogmeo dserols Bsdgbgdolomgols
L9goldMIgEIRMOOL  ©ObsTo3MM0O  3m9R0E096EIOOL  LooEol  LYISEM
956396009gcmos  B=3.03 s Tgbodsdolo  39MGH0ZOMH0  Bgodiool  L3gd@®ol
LgobdMIgEIAMOOL Obs303MNOO 3MmB0E30gbGHOL ooy Mbs dogzoBRbomo B=3.0
OMOQ.

EN-ob 9636990 @sbs®mobsmgols bgoldmemo Hgdmddgogdols 39603560
3033mbgbEo  Pomdmagbowos M350 Mgodzool S .(T) L3gEH®om, MmIgeos
9009005 9990090 5dmBobegdgdols godmyqbgdoo:

0<T<T,: SVE(T)=avg-{1+Tl-(n-3.0—1)}

B

T, <T<T.:S,.(T)=a,, 3.0

T.<T<T,: Sve(T)=avg-n-3.O{T?c}

T.-T
T, <T<4(d: sve(T):an.n.g,o.[g}

T2

Bo53: Sye(T) - 39MOGH039MOHO M350 MGod30ooL L3gdEHE0;
T - §68030, 9600 0930L9REWGo0L  boGolbol djmbg  LoliEgdol
0530LB0 ®bg30L 39HOMPOY;
g - 3OBEOL LosbydsMOTM 5bdotr19dss;
Tg - U139d&HOMmo 5BJs6gd0l  3gMom@ol ddozo LOOEOL 39
DO35609;
Tc - U39d@OMwo sBJo6dol 3gMomol dmdogo Loool Bgos
DO35609;
Tp-060036900mdss, OMAoms3  3obobsBMzMgds L3gd@®mol  dwmdogo
390095 P0900L M95J300L LEBOZMOL sLsHyobo;
1N - 30¢930L 30609J300L 30980E0bgE0..

Bo3569dm0 3309390056 2o8tm@0bstg saqboer 0dbs Bgdma dmEgdero
259mbobgd90do ImEgdmeo bLoool d603369wmdgdo 3mb3MgEwo bowgdols
ool B5d9bgdols  39MGH03oWMmO MY BgodiooL  L3gdB®ol  IMHgdOL
52900L5m30U, MMIgEog dm39dos gbHowdo 28.
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gbMogo 28
390G035WIH0 M350 M95d300L B3gdB™ol 3565093 MIdol 360dgbgemdgdo

Ne dserol 6599bo Olvg Ts (()0) Tc ((9) To ({)0)
1 2 3 4 5 6
1 L[=15.00 1.0 0.08 0.2 1.0
2 [=18.00 1.0 0.08 0.2 1.0
3 [=21.00 1.0 0.08 0.28 1.0
4 1=24.00 1.0 0.08 0.34 1.0
5 1=33.00 1.0 0.08 0.46 1.0
6 [=42.60 1.0 0.08 0.7 1.0
7 1=63.6 0 1.0 0.08 0.9 1.0
8 1=42.0+63.0+42.0 0 1.0 0.08 1.1 1.1
9 [=3x63.0 0 1.0 0.08 0.72 1.0
10 | L=63.0+2x84.0+63.0 0 1.0 0.08 0.72 1.0

Bob. 95 + 104 9mEgdmeros 33e093580 obbowmo dsgols Bsdgbgdolomgols
900900 39MGH035MH0 M95d300L 1B39dEMd0 s S1939 B3B3 BT owmw
©™399996¢90do (GEO, CHull s EN) 9m3gdmeo 39603035¢00m6mo  1b3gd@emgdo
30996@0bL bLbgoslbgs 39¢)gamMm0gd0Lsm3z0b.

B L=150m
3.5
3
2.5
2 \\ \\\\\\\\
0.5 \\‘\\\\ —
0 =
0 0.5 1 1.5 2 2.5 3 3.5 4 45 T (§0)
——GEQ| =—GEQ | =——GEQ [ll =—RUS 2014 =——EN ELASTIC =~ EN DESIGN =——L1=15.0m

6ob. 95. L=15.0 9 LogMadol Fobsliffot sdsdwyeo dsemols 658960l Mgadsool b3gdE®gdo
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B 1-18.0m

NN

N
e |
TS e
1 Q "\
=

0.5

Q
0 % >
0 0.5 1 1.5 2 2.5 3 3.5 4 45 T (66)
e GEQ | == GEQ || =====GEQ ||| =====RUS 2014 e====EN ELASTIC «====EN DESIGN =====|=18.0 m

Bob. 96. L=18.0 3 Log™Adol dsgrols 653960L Mgsdzool b3gdGMgdo

B L=210m
35
3
25 \ \
15 \ &\\\\\\\\\
NN T
05 = ==
0 — |,
0 05 1 15 2 25 3 35 4 45 T (§0)
——GEQ| ==——=GEQ Il =——=GEQ lll =——=RUS 2014 =——EN ELASTIC == EN DESIGN =——L1=21.0m

Bsb. 97. L=21.0 8 Log®dol {obslifjs® ©sdsdmemo dserols bsdgbol Mgsdzool b3gdBMgdo

B L=240m
35
3
2.5 \ \
2 \ \\\\
= \ \\\\\\\\
NN
NN
0.5 ™ ~— S
e
0 _— e — SN
0 0.5 1 1.5 2 2.5 3 3.5 4 45 T (59)
——GEQ| =—GEQ | =——GEQ lll =—=RUS 2014 =——EN ELASTIC ——— EN DESIGN =———1=24.0 m

Bsb. 98. L=24.0 3 Log®dol Fobsliffs® ©sdsdmo dsemols bsdgbol Mgsdzool b3gdBHeMgdo
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1.5

1

0.5

0

" L=33.0m
\
R
NS
W | Ml
\\\‘\\‘

0 0.5 1 1.5 2. 25 3 3.5 4
e GEQ | === GEQ || ====GEQ lll ====RUS 2014 ====EN ELASTIC =====EN DESIGN ===|=33.0

s TE)

Bsb. 99. L=33.0 8 Loga®dol Fobsbifjo® ©sdsdmemo dserols 6sdgbol Mgsdzool b3gdBMgdo

5

1

0.5

0

L=42.0m

\ \\\\im\

NS

W N~

NS
—

0 0.5 1 1.5 2 2.5 3 3.5 4
e GEQ | ====GEO Il ====GEQ [ll ====RUS 2014 =====EN ELASTIC ====EN DESIGN =====L=42.0 m

a5 T (§9)

Bob. 100. L=42.6 8 Loa®doL BMsMmI0bsdgEMbOL ogrol 653960l Mgsdiool bdgddmgdo

5

0.5

T (§9)

. L=63.0m
\
RN
BNV
‘Q\‘ ~N—1
0 0.5 1 1.5 2 25 3 3.5 4 4.5>
e GEQ | == GEO || ====GEQ |ll ====RUS 2014 =====EN ELASTIC =====EN DESIGN =====1=63.0 m

Bsb. 101. L=63.6 9 Loga®dol BMEsM3I0bsdgEHMbOL dogrol 653960l Ggsdiool bdgddmgdo
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B L=42.0+63.0+42.0m

/

>
o
/

2 X
N NIANNE

15 S~
~N A
X \ o M el |
N\ o
0.5 Q —
§ o —t—
0 s e — >
0 05 1 15 2 25 3 35 a a5 T (§9)
—GEOI —GEOlI ——GEOIll ——RUS 2014
——EN ELASTIC ——EN DESIGN ——=42.0+63.0+42.0m
6ob. 102. L=42.0+63.0+42.0 9 lggdol BmEraM30bsdYEMBOL dsemols 658960l Mgagiools
b3gdBMgdo
B L=3x63.0m
3.5 1
3 \
2.5
2 \ \\\Ek\
15 \ \\\S\\\\
RN
05 \\\\ \\
’ 0 0.5 1 1.5 2 2.5 3 35 4 4.57 T(ﬁa)
=——GEQ | ===GEO Il ==—GEQ lll ==—=RUS 2014 ===EN ELASTIC ===—EN DESIGN == 1=3x63.0 m

Bsb. 103. L=3x63.0 8 liggdols Bm®306589¢Mb0l dogrols 653960L Bgsgzool 3gd@E®gdo

B L=63.0+2x84.0+63.0 m

15 ~ \\\
\\
1 o~ -
L e
M\ —
\
0 -
0 0.5 aE 1.5 2 2.5 3 3.5 4 4.5 40 (66)
—GEO | —GEO Il — GEO Il
- RUS 2014 =——EN ELASTIC = EN DESIGN

| =63.0+2x84.0+63.0 m

Bsb. 104. L=63.0+2x84.0+63.0 9 Lggdol g3me50®3065893™boL dsemols 6s8gbols gsgsools
L39dBMgdo

LIFIMOIIIMUL BIIBNIIMN 121
JBN3IMLNGION
1922 BON0SE6



gbMogo 29

39603035¢)M0 693500 957300l B3gdE®mol MOl 5330l Bmbsos

L=15.0 8 bog®dol dsenol bodgbo

1=18.0 8 bogMdol ool bodgbo

0<T<0.08:S,(T) :1-[1+T-(1.o-3.0—1)}
0.08

0.08<T<02:S,(T)=11.0-3.0

02<T<1:S,(T) =1-1.o-3.0{T}

1.0<T<4(3: Sve(T):l-l.O-B.O-[

0.2

TZ

0.2-1.0

)

0<T<0.08:S,(T)=1- 1+l-(1.0-3.0—1)
0.08

008<T<0.2:S,(T)=11.0-3.0

02<T<1:S,(T) :1-1.0-3.0-{05}

1.0<T<4§3: S, (T) =1-1.0.3.0-[0'2'1'0}

TZ

L=21.0 8 bog®dol dsenol bodgbo

1=24.0 @ bogMdol dogrol bodgbo

0<T<0.08: S, (T) =1-{

1+T~(1.o-3.0—1)}
0.08

0.08<T<0.28:S,(T)=11.0-3.0

028<T<1:S,(T) :1.1.0-3.0-[T}

1.0<T<4%9: SVE(T):1~1.O~3.O~[

0.28

TZ

0.28-1.0}

0<T<0.08:S,(T) :1-[1+T-(1.0~3.0—1)}
0.08

0.08<T<0.34:S,(T)=1-1.0-3.0

034<T<1:S,(T) =1~1.0-3.0-{0'T34}

1.0<T<4¢9: S (T) =1-1.0-3.0-{0'34'1'0}

2

L=33.0 8 bog»dol dsenol bsdgbo

L=42.0 3 bogMdol ool bsdgbo

0<T<0.08:S,(T) :1-{1+T.(1.o-3.0—1)}
0.08

0.08<T<046: S, (T)=1-1.0-3.0

046<T<1:S,(T) :1-1.0.3.0-{T}

1.0<T<4%9: Sve(T):l-l.O-S.O-{

0.46

T2

0.46-1.0}

0<T<0.08:S,(T) =1.{1+T-(1.o-3.0-1)}
0.08

008<T<0.7:S,(T)=11.0-3.0

0.7<T<1:8,(T) =1-1.o-3.o.[of7}

1.0<T<4¢3: S (T) =1-1.o-3.0-[°'7'1'0}

T2

L=63.0 8 bogMdol dsemol bodgbo

1=42.0+63.0+42.0 9 bg9dob ool 659960

T

0<T<0.08:S,(T) :1.{1+-(1.0-3.0—1)}
0.08

0.08<T<09:S,(T)=11.0-3.0

09<T<1:S,(T) =1-1.0-3.0-{T}

1.0<T<4(3: Sve(T):l-l.O-S.O-[

0.9

T2

09-1.0

)

0<T<0.08:S,(T)=1- 1+i-(1.0-3.0—1)
0.08

0.08<T<1.1:S,(T)=1-1.0-3.0

L1<T<4§3: S, (T) :1-1.0.3.0.[1-1'1-1}

T2

L=3x63.0 9 b9gdob doeols 659960

L=63.0+2x84.0x+63.0 8 liggols oemols
658960

0<T<0.08:S,(T) :1-{1+T-(1.o-3.0—1)}
0.08

008<T<0.72:S,(T)=1-1.0-3.0

0<T<0.08:S, (T)=1- 1+l-(1.o-3.0—1)
0.08

008<T<0.72: S ,(1)=1-1.0-3.0

0.72<T<1:S_(T) :1.1_0.3,0,[0.;2} 0.72<T<1:8,(T) :1.1_0.3.0‘[0;2}
: 0.72-1.0
1.0<T<4§d: S,(T)=1-1.0-3.0- 072-10 1.0<T=<4§d: S,,(T)=1-1.0-3.0- 2
- T’ T
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3. osls336o

1. 693m096gdmwos EN-ob  bmMds@Gomwo  ©m3mdgbdHol gemgbmwo
5b5MMOLsmM30L  bogdol ool 65d9gbgdol  LgoldmBggyMdoL  ©obsdozMeo
3M9953030963 900 256LsBOZMOL S 5JBYEgMMYEST9GdOL F9MBg30L FGMNMPOMEPMYOY;

2. BsGotmgdemo 330930l 99009390 o960 0dbs, ®md bogdol dsgrol
6589690%9 5JLgegHMYG53gdoL Laboom RsfigMowo LgolidmMo Bgdmddgwgdol 39wgys®
900900 Mg5gd300L B39dEMgOoL IMIIdOL 2odmYgbgdom Togrol b5d9bdo doomgds

906088 mOYg6m dg@0o LoOEOL doe3900, 300G ds39d0 B0MGOVIO D930l
13994 BHMYd0®, G®MIWGdOE 6 035¢oL0bYdID o3 MPsmO BHbgz0L 39HOMPYOUL.

3. Bo@oM9do 33e930L 9990 3MFm3560 LolEgdol bogdol ool
65396900bom30L  39MEGH0ZdMMO  Mgodaool  B3gdEBHeolL  LgobdmdggRMOOL
06530360 3095303096¢)0L LoEWOIE ©93MI96EYdI0s FoMgdE 0dbsL B=3.0.

4. BsGo6Mmgdreno 33093900l byxdz9w by fobsdgde®g Bsd®mddo dmEgdmeo
390@035WMMH0  MHgodiool  B3gdBHMoL  asdmygbgds  M93m9bIdM0s  Yzgws
3939306M00b 40196@&0l d9dmbgzgzsdo.

5. EN-ol bm&3s@onw  ©m3mdgbGHol  gmhmzbmwo  sbstomolsmgzols
9303969005 3903035 IMH0 bgobdmE EIbgDg gosbYIMOTYds oML
L=15.0 8 @5 39&0 Loamdol doerols 65d969d0Lm30L.

6. §0bsLFoG odod 0o ©306589FMbOL dsewol b59gbgdo Log@doom L=15.0+24.00
993990090560905 EN-ol  6m63s@mew  ©m3mdgbBdo dmEgde  Latg3mdgbossom
095d300L  B39dBHM9doL  4s8mygbadsl, bmem Loa®Mdoo L=33.0 3 dorol 659960l
d90mbgg3sdo  LoFoMms  B3zgbls  Foge  BoGHo®gdmeo 3319300000  300M9OYICNO
3900350 M75d300L B3gdG®OL QsdmYgbgds.

7. 331939005 9B396s, M3 o 39M0m©osbo ool  6599gbgdolismzols
59300093905 BIMOM 50950l B3gJGH MO0l 4odmygbgds.

123
LIJIMOIBINML GIIENIIMN
I6N3IMLNGION



N o Vo W

10.

11.
12.
13.
14.

15.

16.

17.
18.
19.
20.

359mygbgdmymo wo@BHgMsBH Mo
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FOR BRIDGES, EARTHQUAKE ENGINEERING RESEARCH INSTITUTE 2003 year.
[Tonaxos C.B. CeficMocToiikoe KOHCTPYKIuH 31aHuit, M.,«Bsicmas mxoma», 1983 r, 303 c.
3aspues K.C. Ceiicmocroiikocts, Toumucu, «Cab4yora Cakaprseno», 1973 r, 153 c.
396303599 3. LroLIMIggao dF9bgdMDS, MBI, ,,Q5b500gds*, 1979 §, 116 a3.
Oxamoro III. CeficMOCTOIKOCTD NHKeHepHBIX coopyxeHui. M., «Ctpoiiuzgar», 1980 r,

342 c.

124
LIJIMOIBINML GIIENIIMN
I6N3IMLNGION



21. Kna¢ P., [Tensuen /Ix. [lunamuka coopyxkenuit. M., «crpoiiumsgar», 1979 r, 320 c.

22. Huxonaenko H.A, Hazapos IO.II. /lunamMuka u ceficCMOCTORKOCTb coopyxeHuu. M.,
«CtpotimzpaT», 1988 r, 309 c.

23. 3aBpues K.C. Jlunamuka coopyxenuit. M., «I'ocymapcTBeHHOE TpaHCIIOPTHOE
JKeJIe3HOZOPOKHOe MU3aTeIbCTBO», 1946 1, 286 c.

24. TTanosxko f.I'. YcToitauBocTs u Konebanus ynpyrux cucrem, M., «Hayxka», 1987 r, 352 c.

25. CexunamBuwiu J.A. VIH>XeHepHBIH MeTOZ, pacyeTa yIPYTrUX CUCTeM Ha OCHOBaHUe
kosebanus Townucu, «Cab6uora Cakapresno», 1960 r, 346 c.

26. foosd30¢0 M. dwog® dofolidzMsms Bgdmddgqdgdbg dgfimbso LogmEomo ©s
36506013030 3935md0L 45968500093 - 5BseoBol gm0 3s LoliBImEo gergdgb@gdols
99000 g58mygbgdom. mdowolo., ,0390mbo", 2013 §, 101 a3.

27. Crosunckuii I0.B. Ceiicmocroiikocts MocToB. Tomnucu, «Tunorpadusa I'TIW», 1989 r, 104
c.

28. Ixeddpuc I'., Ceupic b. Metonsr matemarudeckoit pusuxu. M., «Mup», 1970 r, 341 c.

29. Cexamamsuau O. Konebanus ynpyrux cucrem. Tomnmucu, «Cabuora Cakaprsesno», 1966 r,
547 c.

30. Ceernuuxwuii B.A., Cteicenko 1.B. CoopHuK 3amau o Teopuu konebanuii. M., «Bsicmras
mKosa», 1973 r, 450 c.

31. I'auues P.®., Konouneunko B.O. KoneGanus tBepgsix ten. M., «<Hayka», 1976 1, 432 c.

32. besyxos H.W. JlunamMuka coopykeHuii B mpuMepax u 3asavax. «Crpoiuszgar», 1947 r, 220
c.

33. Makcumos JI.C., Hleitann 1.C. smepenue Bubpauyu coopyxenuii. JleHuHrpaz,
«Crpoitusgar», 1974 r, 252 c.

34. Ilonaxos C.B., Mezasenes C.B. u gpyrue. CeiicMocTOlKIe COOPY>KeHU U TeOpus
ceficMOCTOMKOCTH (II0 MaTepHaiaM MeXyHapOLHOU KOHGEPEeHIIUH II0 CeHICMOCTOMKOMY
crpoutenscTBy). M., «Crpoituzgar», 1978 r, 270 c.
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earthquake: Montenegro, 15.04.1979 06:19:41UTC, magnitude: 6.9Mw, fault mechanism: thrust
station: Ulcinj-Hotel Albatros, building-type: structure related free-field, local geology: rock

epicentral distance: 21km, fault distance: 11km, instrument: SMA-1
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earthquake: Friuli (aftershock), 16.09.1977 23:48:08UTC, magnitude: 5.4Mw, fault mechanism: thrust
station: Tolmezzo-Base Diga, building-type: dam related free-field, local geology: rock

epicentral distance: 11km, fault distance: ?, instrument: SMA-1
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earthquake: Kremidia (aftershock), 25.10.1984 09:49:15UTC, magnitude: SMw, fault mechanism: ?
station: Pelekanada-Town Hall, building-type: free-field, local geology: rock

epicentral distance: 16km, fault distance: 2Zkm, instrument. SMA-1
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earthquake: Kalamata, 13.10.1997 13:39:40UTC, magnitude: 6.4Mw, fault mechanism: thrust
station: Githio-Police Station, building-type: free-field, local geology: rock

epicentral distance: 61km, fault distance: ?, instrument: SMA-1
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earthquake: Kalamata, 13.10.1997 13:39:40UTC, magnitude: 6.4Mw, fault mechanism: thrust
station: Koroni-Town Hall {Libhrany, building-type: free-field, local geology: rock

epicentral distance: 48km, fault distance: ?, instrument: SMA-1 waveform code: 005819
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earthquake: Strofades, 18.11.1997 13:07:41UTC, magnitude: 6.6Mw, fault mechanism: obligue
station: Koroni-Town Hall {Libhrany, building-type: free-field, local geology: rock

epicentral distance: 136km, fault distance: 110km, instrument: SMA-1
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earthquake: Kozani (aftershock), 11.06.1995 18:51:48UTC, magnitude: 4. 8Mw, fault mechanism: normal
station: Kentro-Town Hall, huilding-type: free-field, local geology: rock
epicentral distance: 11km, fault distance: ?, instrument: S8A-2 waveform code: 006104
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earthquake: Montenegro, 15.04.1979 06:19:41UTC, magnitude: 6.9Mw, fault mechanism: thrust
station: Petrovac-Hotel Oliva, building-type: free-field, local geology: stiff soil

epicentral distance: 25km, fault distance: 3km, instrument. SMA-1
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earthquake: Campano Lucano, 23.11.1980 18:34:52UTC, magnitude: 6.9Mw, fault mechanism: normal

station: Calitri, huilding-type: free-field, local geology: stiff soil

epicentral distance: 16km, fault distance: 13km, instrument. SMA-1
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earthquake: Kalamata (aftershock), 15.09.1986 11:41:28UTC, magnitude: 4. 90w, fault mechanism: norma
station: Kalamata-OTE Building, building-type: structure related free-field, local geology: stiff soil

epicentral distance: 3km, fault distance: ?, instrument: SMA-1
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earthquake: Umbria Marche (aftershock), 14.10.1997 15:23:00UTC, magnitude: 5.6Mw, fault mechanism: r
station: Norcia-Zona Industriale, huilding-type: free-field, local geology: stiff soil

epicentral distance: 21km, fault distance: ?, instrument: SMA-1
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earthquake: Patras, 14.07.1993 12:31:50UTC, magnitude: 5.6Mw, fault mechanism: strike slip
station: Patra-National Bank, building-type: structure related free-field, local geology: stiff soil

epicentral distance: 10km, fault distance: ?, instrument: SMA-1
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earthquake: Aigion, 15.06.1995 00:15:51UTC, magnitude: 6.5Mw, fault mechanism: normal
station: Patra-San Dimitrios Church, building-type: free-field, local geology: stiff soil

epicentral distance: 43km, fault distance: 35km, instrument. SMA-1
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earthquake: Duzce 1, 12.11.1999 16:57:20UTC, magnitude: 7.2Mw, fault mechanism: oblique
station: LDEO Station No. C1062 Fl, building-type: free-field, local geology: soft soil

epicentral distance: 28km, fault distance: 14km, instrument. TERRATEK 320 waveform code: 006498
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bl

earthquake: Friuli (aftershock), 11.09.1976 16:35:03UTC, magnitude: 5.5Mw, fault mechanism: thrust
station: Buia, huilding-type: free-field, local geology: soft sail

epicentral distance: 9km, fault distance: 7km, instrument: SMA-1
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Acceleration [rigd Acceleration [ris?

Acceleration [rs?

bl

earthquake: Bucharest, 04.03.1977 19:21:54UTC, magnitude: 7.5Mw, fault mechanism: thrust

station: Bucharest-Building Research Institute, building-type: free-field, local geology: very soft soil

epicentral distance: 161km, fault distance: 115km, instrument: SMAC-B
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Acceleration [risd Acceleration [ris?

Acceleration [mis)

earthquake: Yolvi, 20.06.1978 20:03:22UTC, maagnitude: 6.2Mw, fault mechanism: normal

station: Thessaloniki-City Hotel, building-type: structure related free-field, local geology: soft soil

epicentral distance: 29km, fault distance: 13km, instrument. SMA-1

2

1.5
1
0.5

0

T T T N

SA [mis?

15
3 , _bandpass-filter (0.25-25.00Hg)
0 5 10 15 20 25 30
2 . . , . =
15}

SA [mis?

5 , _ bandpass-filter (0.25-25.00Hg)
0 10 15 20 25 30
2 . . , s

SA [misd

18 ¢ -

2 :  handpasg-filter (0.25-25.00Hz)

0 10 15 20 25 30
Time [s]

Institute of Engineering Seismology and Earthquake Engineering (1997)

LIJIMMIIVML BIIBNITMN

J6N3IMLNGION

1922 BEINDYE

waveform code: 000175

2%,5%,10%, 20%  N-S5

L L Laaaal s aual §

0102 051.020

L 1 FEPTETTEPET B

0102 051.020

T VERT

L L 1 1 I

0102 051.020

Period [s]

146



Acceleration [rigd Acceleration [ris?

Acceleration [mis)

bl

earthquake: Spitak, 07.12.1988 07:41:24UTC, magnitude: 6.7Mw, fault mechanism: thrust

station: Gukasian, building-type: free-field, local geology: soft soil

epicentral distance: 36km, fault distance: 20km, instrument: ?
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earthquake: Manjil, 20.06.1990 21:00:08UTC, magnitude: 7.4Mw, fault mechanism: obligue
station: Rudsar, building-type: free-field, local geology: soft soil

epicentral distance: 81km, fault distance: 61km, instrument. SMA-1
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Acceleration [mis)

bl

earthquake: Izmit, 17.08.1999 00:01:40UTC, magnitude: 7.6Mw, fault mechanism: strike slip

station: Iznik-Karayollari Sefligi Muracaati, building-type: free-field, local geology: soft soil

epicentral distance: 39km, fault distance: 29km, instrument. SMA-1
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earthquake: Izmit (aftershock), 31.08.1999 08:10:49UTC, magnitude: 5.1Mw, fault mechanism: oblique
station: Adapazari A.Babalioglu Evi, building-type: free-field, local geology: very soft soil

epicentral distance: 39km, fault distance: ?, instrument: S5A-12
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